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F UENCIE ~~D EF ECTIVE MASS 

(QUARTUS 
Tnstalledl on Flight M ~ ~ ~ t ~ ~  

Made Shape 

1st Lateral SIosh 

3 1  2.011 I 1 I I I I I 
4 1  2.42 I I I I I I I 

I I I I I I 

61 *6 qst Laferal Bending 

97.1 0.0 94.8 

Rotational effective mass WRT origin of giobat (basic) coordinate system 



ULTRALIGHT COMPOSITE TANK 

Tank 2.2 Kg + Propellant 25 to 35 Kg 
Fuel Slosh (Lateral) Frequency = 1.59 Hz 
Tank Natural Frequencies: 

1st Longitudinal - 
127.7 HZ - 60.8% Y 

1st Vertical - 
173.0 HZ - 97.0% Z 

1st Lateral - 197.1 
HZ - 60.6% X 
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FLUID EFFECTIVE MASS 

Fluid Effective mass 
- 51.6 # propellant 

26.0 # in X &Y axis (lateral) 
50 96 ofFluid 

51.6 # in Z axis (vertical) 
100 % of Fluid 

- 43.0 # propelllant 
20.0 # in X & Y axis (lateral) 

47 76 of Fluid 
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